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MOTOR -GEAR UNIT 


Prior Art 

The invention relates to a motor-gear unit, having 
an eccentric wheel gear driven by a rotary drive, as 
generically defined by the preamble to the main claim. 

To reduce the rotary speed of control motors with 
an armature r P m of about 7000 revolutions per minute, 
worm gears are often used. These worm gears, which are 
driven by electric motors, are distinguished by having 
self-inhibition from the power takeoff side. Because of 
the necessarily high gear ratio required to attain 
adequate torques, for instance to drive window controls 
or a sunroof in a motor vehicle, the external dimen S1 ons 
of an adjusting motor, comprising a motor and gears 
disposed side by side, is considerable. 

Other types of gear, used in so-called friction- 
drum motors, are known, for instance from German Patent 
Disclosure DE 196 18 248. These friction-drum motors 
have a tubular motor housing, which surrounds a drum- 
type armature with an eccentric wheel gear disposed 
downstream of it. Using eccentric wheel gears is 
advantageous because while having very compact 
dimensions they have self -inhibition and a simple 
design. Compared with the known worm gears, the 
eccentric wheel gear is comparatively invulnerable to 
tolerances, since all the rotating parts are supported 
on one shaft . 

The disposition of the eccentric wheel gear, in 
the friction-drum motor described in DE 196 18 248, 
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however, i. such that in this motor-gear unit as 
the external dimensions are comparatively large, 
unsuited to applications where there is ™^ 
restricted installation space, for instance for sunroofs 
or window control systems in motor vehicles. 

Advantages of the Invention 

The motor-gear unit according to the invention 
having the characteristics of the main 

„f extremely great compactness, since the 

space of the rotary drive. By integrating the gear with 
he drive, the structural length of the unit is reduced 
considerably and can he selected to be guite small 
compared to its diameter. 

^ r\f rh<= intearation of the gear 
A further advantage of the incegi* 

.cording to the invention is that imbalanc :e forces^ ^ 
occurring during operation at the eccen 
compensated for very simply and precisely by means 
suitable counterweights on the rotary drive. 

By means of the characteristics recited in the 
pendent claims, advantageous refinements of he motor 
g ear unit defined by the main claim are possible. 

m especially compact design of the motor-gear 
unit is attained if the eccentric wheel gear is 

h» a rotor of the rotary drive. The insiae 
rr-* -or is selected to be great e u 
t hat there is space for the gear inside this diamete 
The gear can thus be inserted all the way into the 
drive and an especially advantageous shailow design is 


attained. 

It is also advantageous if the at least one guide 
bolt, which assures the eccentric motion of the 
eccentric wheel and prevents undesired rotation of the 
eccentric wheel, is disposed on a housing part that 
divides the free installation space from the rotary 
drive Thus the guide bolts that are required to 
operate the eccentric wheel and that advantageously 
guide the eccentric wheel can be integrated with the 
motor-gear unit as well. 

If this at least one guide bolt protrudes into a 
preferably circular recess on the eccentric wheel, then 
the eccentric motion of the eccentric wheel is assured, 
yet at the same time rotation of the eccentric wheel ib 

prevented. 

If the inside width of the recess in the eccentric 
wheel is equivalent to twice the eccentricity of the 
eccentric element, then the at least one guide bolt can 
roll along the wall of the recess, and the desired 
guidance effect is made possible in an optimal way. 

It is also advantageous if a plurality of guide 
bolts are disposed, symmetrically, about the eccentric 
wheel on the housing part. It has been demonstrated in 
practice that a uniform power takeoff rpm is attained by 
means of at least three bolts offset from one another by 
an angle of 120°. If the number of bolts is increased 
further, then not only is the synchronous operation of 
the motor-gear unit improved, but the forces operative 
in operation and thus the mechanical stresses are also 
distributed uniformly to the individual bolts. 



The intermittent meshing of the eccentric wheel 
with the driver is advantageously attained in that the 
eccentric wheel has an internal toothing and the driver 
has an external toothing. 

in an especially advantageous variant, the rotary 
drive is an electronically commutated motor. 

If the eccentric element is formed directly onto 
the rotor, then the two components can advantageously be 
made in one piece. 

Drawing 

in the drawing, one exemplary embodiment of a 
motor- gear unit according to the invention is shown, 
and this is explained in further detail in the ensuing 

description. 

Shown are 

Fig. 1, a motor-gear unit in longitudinal section 
^ig^a, tun merged rr.ylc*^* ul Fig- 1 > and 
^ 3, an illusJ^atio W varicn i n o pe ^Bf- 

Description of the Exemplary Embodiment 

The exemplary embodiment, shown in Fig. 1, of a 
mot or- gear unit according to the invention shows an 
electric motor with an eccentric wheel gear, which has 
shaft 1 that is secured in a housing bottom 2 m a 


10 


:20 


25 


30 


manner fixed against relative rotation. A rotary drxve 
with a rotor 3 is rotatably disposed on the shaft 1 and 
is driven by coils 4 of the electric motor. The coils 4 
are disposed on the inside in a cylindrical housxng 
portion 5, and the housing bottom 2 is also secured to 
the housing portion 5. On the side of the housing 
portion 5 opposite the housing bottom 2, a housing part 
6 in the form of a cap with a central opening 7 is 
mounted in fixed fashion. The end of the shaft 1 remote 
from the housing bottom 2 protrudes through this central 
opening 7 . 

The housing portion 5, housing bottom 2, and cap 6 
form a motor housing, in whose interior the rotor 3 xb 
disposed, which is rotatable on the shaft 1 and xs 
provided with an eccentric element 8 that extends 
axially along the center axis 9 and that is provided 
with an eccentric axis 8a. An eccentric wheel 10 xs 
rotatably supported on the eccentric element 8 and xs 
provided with an internal toothing 11. 

The internal toothing 11 of the eccentric wheel 10 
meshes intermittently with an external toothing 14 of a 
driver 15 that is supported rotatably on the shaft 1 and 
is axially secured with fastening means 16. The drxver 
15 protrudes through the housing part 6 out of the motor 
housing, and in this region, for the gear output, xt xs 
provided with a further external toothxng 17. 

The version of the rotary drive 3 shown in Figi 1 
has the effect that within the rotary drive 3, a free 
installation space is created, into which the eccentric 
wheel gear is integrated. The drive and the gear are 
supported on the same shaft 1. 
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For spatial separation of the free installation 
space from the motor region, . a gear housing part 20 is 
provided, on which the guide bolts 22 for the eccentric 
wheel 10 are disposed in fixed fashion. The guide bolts 
22 protrude into recesses 24, which are embodied in 
circular form and machined into the eccentric wheel 10. 

The characteristics pertaining to the guide bolts 
22 are shown once again in an enlarged view in Fig. 2 
for the sake of greater clarity. In this Fig. 2, as in 
all the other drawings, the same characteristics are 
provided with the same reference numerals. 

In Figs. 3a-3c, three different operating 
positions of the eccentric gear wheel are shown. For 
comprehension of these drawings, the basic mode of 
operation of an eccentric wheel gear will now be 
explained again briefly. 

By means of the magnetic field induced in the 
coils 4 of Fig. 1, the rotor 3 rotates about the shaft 
1 which is connected to the housing bottom 2 in a 
manner fixed against relative rotation. As a result of 
the rotation of the rotor 3, the eccentric element 8 
also rotates about the shaft 1. 

The eccentric wheel 10 rotatably supported on the 
eccentric element 8 would roll with its internal 
toothing 11 along the external toothing of the driver 
15, but on its own - because of the guidance by the 
guide bolts 22 - it cannot execute any rotation about 
itself. Thus the driver 15, also rotatably connected to 
the shaft 1, rolls with its toothing 14 along the 
internal toothing 11. As a result of this rolling of 


10 


L3L5 


# 

the driver 15 in the eccentric wheel 10, a step down in 
the rotary motion of the driver 15 is attained, whxch xs 
carried onward via the external toothing 17 of the 
driver 15. 

The eccentric wheel 10 consequently executes a 
circular motion, which is permitted by the guide bolts 
22, since the guide bolts 22 are guided in the circular 
recesses 24 of the eccentric wheel 10. 

If the diameter of the circular recesses 24 in the 
eccentric wheel 10 is equivalent to twice the 
eccentricity of the eccentric element 8, then the guxde 
bolts 22 can roll in an ideal way along the insxde 
surface of the circular recesses 24. This enables the 
driver 15 to roll in the eccentric wheel 10, which xs 

4- n° 190° and 240° for the three 
shown in Figs. 3a-3c at 0 , 120 ana 

different positions. 

The motor-gear unit according to the invention is 
naturally not limited to the exemplary embodiment 
described; what is decisive is that the eccentric wheel 
gear is integrated into the free installation space of 
the drive, thus achieving an especially shallow and 
compact design. 
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